Brit. med. J-.,-1967, 1, 394-397 An investigation of geriatric nursing problems in hospital carried out in 1959-60 has shown that the overall incidence of pressure sores in elderly patients is high (Norton et at., 1962) .
It was found that 12.5% of geriatric patients had pressure sores on admission to hospital and a further 22% subsequently developed them at some time during their stay. The average length of time the patients suffered from sores was three-fifths of their total length of stay and ranged from one day to more than six months. Contrary to popular opinion, they were not always a terminal event (31% of these patients were eventually discharged), but even in those patients who died the average duration of the sores before death was 3.1 weeks. In a small work study conducted in the geriatric wards (to be published) the average nursing-time per patient was shown to be increased by 50% in patients with pressure sores compared with that of equally ill patients without sores. A large amount of this time was necessarily being devoted to the treatment rather than the prevention of sores. The effective prevention of sores simply by intensive nursing care is almost impossible in wards with large numbers of susceptible patients and often with low ratios of nursing staff per patient. Moreover, patients apt to develop sores are to be found outside the geriatric department. In a single census carried out in May 1964 in the general medical, surgical, and orthopaedic wards of this hospital 40% of the patients were found to be over the age of 70. With the increasing average age of Western populations the nursing care of the aged is making heavier demands on a profession which is experiencing growing difficulties in recruitment. Thus both for the patient and for the nurse the development of efficient aids, such as mechanical methods of preventing pressure sores, is important.
Innumerable remedies and machines for preventing pressure sores have been described and some of these have been reviewed (Bliss, 1964; Exton-Smith, 1966) . Their ingenuity often suggests a great deal of enthusiasm (Hoffman et al., 1949; Blockey, 1953 ; Gardner et al., 1954; Ewing et al., 1961; Sandock, 1962) , but apparently very few controlled trials have been attempted. This report deals with the results obtained from the use of a large-celled ripple mattress which was one of the methods assessed in a controlled trial during a period of two years involving 555 patients in three hospitals. A full account of the complete investigation has been published (Bliss et al., 1966) .
The Investigation
The trial was concerned mainly with an assessment of different mattresses for preventing pressure sores, principally two alternating pressure mattresses-that is, the large-and small-celled ripple beds, the Sierex (air) mattress, a polyethylene foam mattress, the water bed, the natural sheepskin, and an acrylic fibre pad (North pad). corresponding to the most appropriate grade under each of the five headings A to E. The numbers were then added together to give the "clinical score" for that particular examination. These scores, which ranged from 0 to 15, had been shown to be associated with the development of pressure sores, patients with high scores being about four times as likely to develop pressure sores in the following two weeks as patients with low scores. In the case of inpatients the appearance of sores was more especially associated with a rising score. For the purpose of the trial all new patients entering the unit were scored on admission, and all inpatients at roughly four-day intervals. As a compromise between the desire not to admit to the trial too many patients who were not at risk, and not to miss patients who might subsequently have developed sores, a score of 7 was chosen as the dividing line. All new patients with a score of 7 or more, and all inpatients with a score of 7 or more and still rising, were admitted to the trial, provided they had no, or only superficial, trunk sores at the time. The presence of gangrenous heel sores did not prevent admission, but, as this was primarily a trial of methods of prophylaxis, no patients with severe sores of the trunk were accepted.
without any special treatment to prevent pressure sores, though it applied to all subjects in the trial, could give an unfair bias to results obtained on the experimental mattress. In order to ensure that the distribution of subjects among the various regimens was as random as possible the experimental and control treatments were arranged in a rota. As patients were admitted to the trial they were allocated to the next treatment on the rota in order.
Each patient was nursed in the trial for 14 days. An assessment of the clinical score and condition of the pressure areas was carried out every second day and recorded. During this time the general nursing care was standardized so far as was possible as follows: patients were nursed lying on their backs, as flat as possible, except during meals or when sitting out of bed; they were not allowed up, if at all, for more than four hours daily ; all patients had a bedcradle, but no massage or local treatment to the pressure areas beyond cleaning of incontinent patients, was allowed.
Follow-up assessments were carried out on the 16th day, two days after removal from the experimental mattress or regimen and return to normal ward care.
The record forms were all evaluated in a single session by one observer, each being masked in such a way that it was not possible to know to which patient or to which experimental regimen it referred. Two main types of pressure sore were considered: (1) trunk sores, including sores of the sacrum, buttocks, and hips, and (2) heel sores. Sores of the trunk were graded 0, +, + +, +++I + + + + (full descriptions of these grades are given elsewhere-Bliss et al. (1966) ). Grades + and + + (Fig. 2) included sores which, however great their extent, were superficial; grade + + + was used for situations in which there was some discoloration or oedema, indicating that deep damage was probably but not definitely present; grade + + + + was reserved for full-thickness skin loss (gangrenous sores) (Fig. 3) application of zinc cream to the pressure areas, the only difference between the usual ward care and that finally adopted for the control group was that, in the former, patients spent a great deal more time out of bed; at least half of even the ill patients were being sat out for from 4 to 10 hours daily. We found no evidence that sitting patients out of bed reduced the incidence of pressure sores, and, particularly in ill patients, it often increased their discomfort and distress. For this reason, and so that patients in the trial should spend a more or less standard amount of time in bed-that is, in a position to receive such benefit as the experimental mattress being tested could supply-we limited the time subjects were allowed to be up to four hours daily. Admitting this difference, 'we do not think that the system of nursing used, which constituted the ogly special form of management of patients on the control treatment, was so far removed from normal practice in these wards as to be artificial. In fact our studies showed that the incidence ~~~~~~ of pressure sores in the control group and that in similar patients nursed on normal ward care were very much the same.
Results
Eighty-three patients were entered for trials on the largecelled ripple bed and the control treatment. Table II In the follow-up assessments it can be seen that 9 out of the total of 17 patients who were examined two days after removal from the large-celled ripple bed showed a sudden deterioration in their pressure areas; five of them had developed gangrenous sores in this time. Only 3 out of the 12 patients who reached the 16th day in the control group had become worse, presumably because the majority of the most susceptible of these patients had already been removed from the trial because of the development of severe sores.
Heel Sores
Two patients nursed on the large-celled ripple bed developed minimal patches of discoloration on one heel; one of these patches was evidently due to pressure of the inside of the heel against the opposite knee in a woman with severe contractures. Thirteen of the 30 patients in the control group developed sores of the heels, and in 7 out of the 13 one or both heels became gangrenous.
Discussion
Contrasted with its control the large-celled ripple bed appeared effective in preventing and healing pressure sores. The small-celled ripple bed, which was also tested in these trials, and the results of which have been described (Bliss et al., 1966) , seemed to be nearly as effective in preventing and healing sores of the trunk, but was less efficient in preventing heel sores. In addition, it was noticed that patients with marked bony prominences, or patients (not in these trials) being nursed on their sides on the small-celled mattress, often developed severe sores over the sacrum or greater trochanters. The largecelled mattress appeared to afford protection to Xi patients in whatever position they might be lying- on these machines need to be very precise and reliable.) Even the smallest pinhole in a mattress destroys its alternating action. In some very ill patients merely a few hours spent on a defective mattress may be sufficient to cause severe sores.
Though the unreliability of these mattresses has hitherto been a serious disadvantage, we feel that this should not be allowed to discourage their use, or the search for more robust apparatus. Of all the methods of preventing pressure sores which were tested in these trials alternating pressure mattresses proved to be the most effective and practical. Their disadvantages must be weighed against those of other advocated techniques-for example, regular turning, which is often impracticable in wards where there are large numbers of susceptible patients, and inadequate nursing skills available, especially at night.
Summary
This report is a description of a trial of nursing 42 geriatric patients, who were estimated to be liable to develop pressure sores, on a new type of alternating pressure mattress, the largecelled ripple bed, compared with a control group of 41 similar patients nursed on ordinary hospital mattresses. Each patient was nursed in the trial for 14 days under standard nursing care, and a record kept of his clinical progress and the condition of his pressure areas.
Compared with the results of the control group, the largecelled ripple bed appeared effective in preventing and healing pressure sores of the trunk and heels. The advantages and disadvantages of this method of treating patients are discussed.
